Altered disposition of acetaminophen in mice with a disruption of the Mrp3 gene.
MRP3 is an ABC transporter localized in the basolateral membrane of epithelial cells such as hepatocytes and enterocytes. In this study, the role of Mrp3 in drug disposition was investigated. Because Mrp3 preferentially transports glucuronide conjugates, we investigated the in vivo disposition of acetaminophen (APAP) and its metabolites. Mrp3+/+ and Mrp3-/- knockout mice received APAP (150 mg/kg), and bile was collected. Basolateral and canalicular excretion of APAP was also assessed in the isolated perfused liver. In separate studies, mice received 400 mg APAP/kg for assessment of hepatotoxicity. No differences were found in the biliary excretion of APAP, APAP-sulfate, and APAP-glutathione between Mrp3+/+ and Mrp3-/- mice. However, 20-fold higher accumulation of APAP-glucuronide (APAP-GLUC) was found in the liver of Mrp3-/- mice. Concomitantly, plasma APAP-GLUC content in Mrp3-/- mice was less than 10% of that in Mrp3+/+ mice. In addition, APAP-GLUC excretion in bile of Mrp3-/- mice was tenfold higher than in Mrp3+/+ mice. In the isolated perfused liver, we also found a strong decrease of APAP-GLUC secretion into the perfusate of Mrp3-/- livers. Plasma alanine aminotransferase (ALT), aspartate aminotransferase (AST), and histopathology showed that Mrp3-/- mice are more resistant to APAP hepatotoxicity than Mrp3+/+ mice, which is most likely a result of the faster repletion of hepatic GSH. In conclusion, basolateral excretion of APAP-GLUC in mice is nearly completely dependent on the function of Mrp3. In its absence, sufficient hepatic accumulation occurs to redirect some of the APAP-GLUC to bile. This altered disposition in Mrp3-/- mice is associated with reduced hepatotoxicity.